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Disclosed Is a composition atid method of treatment for sexual dysfunction, in both male and female mammals. The composition 
is preferably a combination of a relatively low dose of milrinone, in combination with one or more of an alpha-^reucrgic blocker, a 
pbosphodiesterase inhibitor, a PGE prostaglandin type, or an atropinic i^ent. 'Die composition is preferably administered via inlracavemosal 
injection, or for females via a topical composition. 
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PCT/AU98/00906 



Method and Composition for Tr atment of Sexual Dysfuncti n 
Technical Field 

The present invention relates to the treatment of erectogenic dysfunction 
in males, and to the treatment of anorgasmia in women. 

5 Background Art 

It has been (tnown to treat erectogenic dysfunction in men using so-cafled 
self injection therapy, following from the work of Virag - for example, see R Virag 
et al, Intercavernous Injection of Papaverine as a Diagnostic and Therapeutic 
Metliod in Erectile Failure. Angiologyn ,35, pp 79-87 (1984). Various 

10 compounds have been used in this treatment technique. For example, in US 
patent No. 5474535 to Place et al, there is a disclosure of a large group of 
therapeutic agents suitable for use in the treatment of impotence, with a 
preferred composition being a combination of alpha blockers and prostaglandin. 
Various agents and combinations have been described in the literature. 

1 5 However, the improvement of the treatment regimes and the compositions used 
has been largely a matter of trial and en-or. Whilst many patients can be helped 
with existing treatments, there is a minority who do not achieve erection using 
existing drug therapies. There is still no well understood theoretical regime 
which can predict the likely effectiveness or othenwise of any particular 

20 compound or combination of compounds, and hence it is not possible to predict 
whether a given combination will be more or less efficacious than the 
components given alone. 

In an abstract by Stief et al, published in International Journal of 
Impotence Research, Basic and Clinical Studies. Stockton, v. 8 No. 3. 

25 September 1996, p. 127, Abstract D20 , trials are disclosed in which Milrinone 
was tested for its effects on samples of tissue from human and rabbit corpus 
cavernosum. In vivo trials were also conducted, and erectile response was 
reported in humans from treatment with Milrinone afone. 

In an abstract by Sparwasser et al, also published in International 

30 Journal of Impotence Research, Basic and Clinical Studies, Stockton, v. 8 No. 
3, September 1996, p. 127, Abstract D22, trials were conducted using 
cavernosal tissue to determine the efficacy of various PDE inhibitors, including 
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Milrinone. The abstract suggests that on the basis of the tissu trials Milrinone 
may be an effective treatment for erectogenic dysfunction. 

Milrinone is a type III PDE inhibitor, which functions as a positive inotrope 
and vasodilator In Its conventional clinical use, but has various adverse 
5 reactions. These include ventricular arrhymias, ventricular extopic activity, 
ventricular tachycardia, and ventricular fibrillation. It is accordingly not desirable 
administer large doses, particularly when many patients are middle aged and 
older men who may well be susceptible to cardiovascular or circulatory 
disorders. 

10 Trials by the inventor have indicated that Milrinone Is not effective as an 

erectogenic agent when administered alone at safe doses. Milrinone is a 
powerful vasoactive substance, and administration of substantial doses by, for 
example, penile injection carries a risk of deleteriously effecting the circulatory 
system as a whole. 

15 It is one object of the present invention to provide a composition including 

milrinone which is as or more effective than existing compositions in the 
treatment of impotence. It is a further object of the present invention to provide 
an improved method of treatment for impotence. 

It is postulated by the inventor that one cause of female anorgasmia is the 

20 inability of some women to achieve rigidity of the clitoris during sexual activity, 
and that accordingly similar pharmacological agents and compositions, suitably 
reformulated for topical use, may be effective in the treatment of female 
anorgasmia. Accordingly, another object of the present invention is to provide a 
new composition and method of treatment for female anorgasmia. 

25 Summairjr o1/ the flnventlon) 

The present invention provides in one aspect a composition for use in the 
treatment of sexual dysfunction, comprising an effective amount of milrinone, a 
pharmaceutically acceptable carrier or diluent, and one or more agents selected 
from the group comprising an alpha-adrenergic blocker, a phosphodiesterase 

30 inhibitor, a PGE prostaglandin type B, an atropinic agent, with the alpha blocker 
Itself being composed of one part alpha 1 and one part alpha 2. 

According to one other aspect, the present invention comprises a method 
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of treating sexual dysfunction in a mammal, which comprises administering to 
said mammal a effective amount of a composition comprising in combination 
Milrinone, and one or more therapeutically active agents selected from the 
group comprising an alpha-adrenergic blocker composed of one part alpha 1 
5 and one part alpha 2. a phosphodiesterase inhibitor, a PGE type prostaglandin, 
and an atropinic agent. 

Preferably, the composition is administered by intracavernous injection, 
topical, transdemnal, or intraurethrally. 

According to another aspect the present invention comprises the use of 
10 milrinone in the manufacture of a medicament for the treatment of sexual 
dysfunction, said medicament comprising an effective amount of milrinone and 
a pharmaceutically acceptable carrier or diluent. 

Preferably, the medicament further comprises one or more further 
therapeutic agents which either facilitate, potentiate or are erectogentc. Most 
15 preferably the additional therapeutic agents are selected from the group 
comprising an alpha-adrenergic blocker composed of one part alpha 1 and one 
part alpha 2, a phosphodiesterase inhibitor, a PGE prostaglandin type, and an 
atropinic agent . 

It has been discovered by the inventor that when Milrinone is 
20 administered in combination with other erectogenlc agents, a strong synergistic 
effect occurs, to the extent that these combinations are more effective than 
combinations previously used, and much more effective than the components 
when given alone. Some patients who did not achieve erection using 
conventional therapies achieved erection using the inventive therapy. 
25 Description 

The present invention will be described and exemplified in relation to 
several particular compositions and comparative trials as set out below. It is 
emphasised, however, that the precise dosage and treatment regime will be 
determined by the attending physician, depending upon the particular 
30 circumstances of each patient - for example age, response to particular 
medications, general health and cardiovascular condition. Hence, the precise 
dosages and elements of the therapeutic compositions will vary in any true 
clinical situation. 
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In the trial set out below, he erectogenic activity of milrinone alone or in 
combination with papaverine, chlorpromazine, phentolamine, atropine, 
yohimbine and prostaglandin E1 was compared to that of combinations of 
papaverine, chlorpromazine, phentolamine, atropine, yohimbine and 
5 prostaglandin E1. 

These effects were studied in 176 pallents with multiple pathogenic 
factors. The grade of erection was determined by palpation and inspection of 
the penis by the same doctor in all patients, according to a scale from one to five 
(one (1) - no erection, two (2) - slight tumescence, three (3) - full tumescence 
10 without rigidity, four (4) - incomplete rigidity and five (5) ■ full rigidity). The latent 
period between injection and erection, duration of the erection and side effects 
were also recorded. 

Arterial btood flow was evaluated by Doppler ultrasound and an average flow 
velocity of 20-25 cm per second was assumed as the lower limit of normal. 
15 STUDY RESULTS 
Milrinone Only : 

After the iniectlon of milrinone 1 mg. alone into 12 patients, 5 (41%) 
showed no response or slight tumescence only (grades 1 to 2), 4 (33%) had 
tumescence without rigidity (grade 3) and the other 3 (25%) achieved erections 
20 with rigidity of grades 4 to 5 and the other. The mean latency time between 
injection and erection was 12 minutes and the mean duration of erection was 28 
minutes. 
Atropine onlv: 

After the Injection of atropine 0.12 mg. into 9 patients, all 9 showed no 

25 response (grades 1). 

Atropine vs Atropine Milrinone: 

After the injection of atropine 0.12 mg. into 11 patients, all 11 showed no 
response (grades 1). 

After the injection of milrinone 0.38 mg. and atropine 0.12 mg. into the 
30 same 1 1 patients, 7 (64%) achieved erections with rigidity of grades 4 to 5 and 
the other 4 (36%) had tumescence without rigidity (grade 3). The mean latency 
time between injection and erection was 10 minutes and the mean duration of 
erection was 43 minutes. 
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Chlorpromaginfi. Atropma versus Chlnrprnmazine. Atropine. Milrinone: 

After the injection of chlorpromazine 3.1 mg. and atropine 0.12 mg. into 6 

patients, all 8 showed no response (grades 1). 

After the injection of milrinone 0.38 mg., chlorpromazine 3.1 mg. and 
5 atropine 0.12 mg. into the same 8 patients. 5 (62%) achieved erections with 

rigidity of grades 4 to 5 and the other 3 (38%) had tumescence without rigidity 

(grade 3). The mean latency time between injection and erection was 11 

minutes and the mean duration of erection was 39 minutes. 



Phentolamine. Atrop ine versus Phentolamine. Atropine. Milrinone: 
10 After the iniection of phentolamine 2 mg. and atropine 0.2 mg. into 9 

patients, all 9 showed no response (grades 1). 

After the injection of milrinone 0.38 mg., phentolamine 2 mg. and atropine 

0.2 mg. into the same 9 patients, 6 (67%) achieved erections with rigidity of 

grades 4 to 5 and the other 3 (33%) had tumescence without rigidity (grade 3). 
15 The mean latency time between injection and erection was 8 minutes and the 

mean duration of erection was 58 minutes. 

Papaverine. Chlorpromazine. Atropine versus Papaverine. Chlorpromazine. 

Atrnnine Milrinone: 

After the injection of papaverine 11.25 mg.. chlorpromazine 3.1 mg. and 
20 atropine 0.12 mg. into 13 patients, 7 (54%) achieved erections with rigidity of 

grades 4 to 5 and the other 6 (46%) had tumescence without rigidity (grade 3). 

The mean latency time between injection and erection was 9 minutes and the 

mean duration of erection was 78 minutes. 

After the injection of milrinone 0.38 mg.. papaverine 11.25 mg., 
25 chlorpromazine 3.1 mg. and atropine 0.12 mg. into the same 13 patients, 11 

(84%) achieved erections with rigidity of grades 4 to 5 and the other 2 (16%) 

had tumescence without rigidity (grade 3). The mean latency time between 

injection and erection was 9 minutes and the mean duration of erection was 96 

minutes. 

30 Papaverine. Phentolamine. Atropine versus Papaver ine. Phentolamine. 
Atropine. Milrinone : 



o 



o 
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After the injection of papaverine 11.25 mg., phentolamin 2 mg. and 
atropine 0.2 mg. into 14 patients, 8 (57%) achieved erections with rigidity of 
grades 4 to 5 and the other 6 (43%) had tumescence without rigidity (grade 3). 
The mean latency time between injection and erection was 8 minutes and the 
5 mean duration of erection was 98 minutes. 

After the injection of milrinone 0.38 mg.. papaverine 11.25 mg., 
phentolamtne 2 mg. and atropine 0.2 mg. into the same 14 patients, 12 (85%) 
achieved erections with rigidity of grades 4 to 5 and the other 2 (15%) had 
tumescence without rigidity (grade 3). The mean latency time between Injection 
1 0 and erection was 7 minutes and the mean duration o1 erection was 126 minutes. 
Papaverine. Chlorpromazine. Atropine. Yohimbine versus Papaverine. 
Chlorpromazine. Atropine. Yohimbine. l\/1ilrinone : 

After the injection of papaverine 15 mg.. chlorpromazine 5 mg., atropine 
0.15 mg. and yohimbine 1.75 mg. into 50 patients, 35 (70%) achieved erections 
15 with rigidity of grades 4 to 5 and the other 15 (30%) had tumescence without 
rigidity (grade 3). The mean latency time between Injection and erection was 9 
minutes and the mean duration of erection was 86 minutes. 

After the injection of milrinone 0.38 mg., papaverine 15 mg.. 
chlorpromazine 5 mg., atropine 0.15 mg. and yohimbine 1.75 mg. into the same 
20 50 patients, 48 (96%) achieved erections with rigidity of grades 4 to 5 and the 
other 2 (4%) had tumescence without rigidity (grade 3). The mean iatency time 
between injection was 9 minutes and the mean duration of erection was 138 
minutes. 

Papaverine. Phentolamine. Atropine. Yohimbine versus Papaverine. 
25 Phentotamin e. Atropine. Yohimbine. iVIilrinone: 

After the injection of papaverine 15 mg., phentoiamine 2 mg., atropine 
0.15 mg. and yohimbine 1.75 mg. into 18 patients. 13 (72%) achieved erections 
with rigidity of grades 4 to 5 and the other 5 (28%) had tumescence without 
rigidity (grade 3). The mean latency time between injection and erection was 10 
30 minutes and the mean duration of erection was 73 minutes. 

After the injection of milrinone 0.38 mg., papaverine 15 mg.. 
phentolamine 2 mg.. atropine 0.15 mg. and yohimbine 1.75 mg. into the same 
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18 patients, 17 (94%) achieved erections with rigidity of grades 4 to 5 and the 
other 1 (6%) had tumescence without rigidity (grade 3). The mean latency time 
between injection and erection was 8 minutes and the mean duration of erection 
was 124 minutes. 

5 Papaverine. Chlorpromarinft. Atrooinfi , Prostaaiapdin F1 vftrsus Papaverine. 
Chlornromazine. AtrooinR. Prostaglandin El. Milrinone: 

After the injection of papaverine 11.25 mg., chlorpromazine 3.1 mg., 
atropine 0.12 mg. and prostaglandin El 5 meg. into 9 patients, 6 (67%) 
achieved erections with rigidity of grades 4 to 5 and the other 3 (33%) had 
1 0 tumescence without rigidity (grade 3). The mean latency time between injection 
and erection was 10 minutes and the mean duration of erection was 92 minutes. 

After the injection of milrinone 0.38 mg., papaverine 11.25 mg.. 
chlorpromazine 3.1 mg., atropine 0.12 mg. and prostaglandin El 5 meg. into the 
same 9 patients, 8 (89%) achieved erections with rigidity of grades 4 to 5 and 
15 the other 1 (11%) had tumescence without rigidity (grade 3). The mean latency 
time between injection and erection was 9 minutes and the mean duration of 
erection was 134 minutes. 

Papaverine. Phentol amine. Atropine. Prostaplandin E1 versus Papaverine. 
PhentQlamine. Atropine. Prostag landin El. Milrinone: 

20 After the injection of papaverine 18 mg., phentolamine 2 mg., atropine 0.2 

mg. and prostaglandin El 5 meg. into 14 patients, 10 (71%) achieved erections 
with rigidity of grades 4 to 5 and the other 4 (29%) had tumescence without 
rigidity (grade 3). The mean latency time between injection and erection was 1 1 
minutes and the mean duration of erection was 82 minutes. 

25 After the injection of milrinone 0.38 mg., papaverine 18 mg., 

phentolamine 2 mg., atropine 0.2 mg. and prostaglandin El 5 meg. into the 
same 14 patients, 13 (82%) achieved erections with rigidity of grades 4 to 5 and 
the other 1 (8%) had tumescence without rigidity (grade 3). The mean latency 
time between injection and erection was 9 minutes and the mean duration of 

30 erection was 143 minutes. 

Papaverine. Chlorpromazine. Atropine. Yo himbine. Prostaglandin El versus 
Panaverine. Chinroromazine. Atropine. Yohimbine. Prostaglandin E1. Milrinone: 



WO 99/22731 PCT/AU98/00906 { 

8 

After the injection of papaverine 15 mg., chlorpromazine 5 mg., atropine 
0.15 mg., yohimbine 1.75 mg. and prostaglandin El 5 meg. into 18 patients. 14 
(78%) achieved erections with rigidity of grades 4 to 5 and the other 4 (22%) 
had tumescence without rigidity (grade 3). The mean latency time between 
5 injection and erection was 1 1 minutes and the mean duration of erection was 76 
minutes. 
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After the injection o1 milrinone 0.38 mg., papaverine 15 mg., 
chlorpromazine 5 mg., atropine 0.15 mg., yohimbine 1.75 mg. and prostaglandin 
El 5 meg. into the same 18 patients, 17 (94%) achieved erections with rigidity of 
grades 4 to 5 and the other 1 (6%) had tumescence vi/lthout rigidity (grade 3). 
5 The mean latency time between injection and erection was 10 minutes and the 
mean duration of erection was 143 minutes. 

Papaverine. Phsntolamine. Atropine. Yohimbine. Prostaglandin El verSUS 
Panaverine. Phentolamine. Atropine, YQhimbina. Prostaglandin El. Milrinone: 
After the injection of papaverine 18 mg., phentolamine 2 mg., atropine 0.2 

10 mg., yohimbine 1.75 mg. and prostaglandin El 5 meg. into 11 patients, 8 (73%) 
achieved erections with rigidity of grades 4 to 5 and the other 3 (27%) had 
tumescence without rigidity (grade 3). The mean latency time between injection 
and erection was 8 minutes and the mean duration of erection was 84 minutes. 
After the injection of milrinone 0.38 mg. papaverine 18 mg., phentolamine 

15 2 mg., atropine 0.2 mg., yohimbine 1.75 mg. and prostaglandin E1 5 meg. into 
the same 1 1 patients, 10 (91%) achieved erections with rigidity of grades 4 to 5 
and the other 1 (9%) had tumescence without rigidity (grade 3). The mean 
latency time between injection and erection was 8 minutes and the mean 
duration of erection was 132 minutes. 

20 Summary of study results 

Milrinone alone produced erectogenic activity markedly lower than due to 
any combination of papaverine, chlorpromazine. phentolamine, atropine, 
yohimbine and prostaglandin El, both in terms of the rigidity and duration of 
responses. However, when combined with papaverine, chlorpromazine, 

25 phentolamine. atropine, yohimbine and prostaglandin El, milrinone proved to 
evoke erections similar to erections experienced by the patients during normal 
sexual intercourse. It is postulated that the combination of different mechanisms 
of action is a possible explanation for such a strong synergistic behaviour with 
milrinone. 

30 Together with papaverine and even more potent than papaverine, 
milrinone acts on a post-receptor level via the inhibition of phosphodiesterase 
(the consequent increase in cyclic adenosine monophosphate attenuates the 
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a1 (alpha 1) receptor-mediated contraction of the smooth muscle cell, possibly 
by interfering with the calcium lon-mobilisalron). Furthermore, the alpha 
blocking properties of yohimbine seem to be at least as effective as 
phentolamine if not more so, whereas prostaglandin E1 acts via a membrane- 
5 receptor. Atropine works by potentiating the action of the other active products 
on pathological erectile tissue by interfering with the mechanisms that trigger the 
relaxation of smooth muscle, especially the EDRF (Endothelium Releasing 
Factor). 

It is concluded that a combination of milrinone with any combination of 

1 0 papaverine, chlorpromazine, phentolamine, atropine, yohimbine and 
prostaglandin El is significantly more effective than any combination of 
papaverine, chlorpromazine, phentolamine, atropine, yohimbine and 
prostaglandin E1 wllhout milrinone. 

Accordingly, it is believed that a strong synergistic effect has been 

15 demonstrated, so that milrinone included at a relatively low dose in a 
composition for the treatment of impotence enhances the effectiveness of the 
composition in a way which does not correlate with the activity of Milrinone 
alone or with the activity of the other components of the composition even when 
theses other components are used in combination.. 

20 A further advantage of the present invention is that it allows prostaglandin 

E1 to be omitted from the therapeutic combination. For some patients, 
prostaglandin El produces significant side effects (pain at the site of the 
Injection) while other patients have only a weak response to weak response to 
prostaglandin E1 (due to a low receptor density). 

25 It will be understood that analogues to the components described above 

may exhibit similar clinical activity to those particularly discussed, and that the 
present invention is not limited to the specific compounds discussed above in 
combination with Milrinone. 



^ffents nf Clitoral Application of Milrinone Gel in Combination with Papaverine. 
30 Chlorpromazine. Phentolamine. Atropine an d Yohimbine in Wo men with 
Orgasmic Dysfunction 
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Cliloral Doppler ultrasonography was studied in 8 heterosexual active 
female volunteers with primary anorgasmia. Significant changes from baseline 
of all Doppler parameters was found before and after clltoral application of 
milrinone gel. The results obtained in this study showed a striking similarity 
5 between female clitoral vascular response and male cavernosal vascular 
response after intracavernosal injection of milrinone in combination with 
papaverine, chlorpromazlne. phentolamine, atropine and yohimbine. After 
clltoral application of milrinone gel during the sexual excitement phase, all B 
women for the first time achieved full orgasm through intercourse or even during 
10 manual stimulation by the partner. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 



1 . A method of treating sexual dysfunction in mammals, which comprises of 
administering to said mammal an effective amount of milrinone. 

2. The method according to claim 1 wherein the milrinone is used in 
combination with one or more therapeutically active agents selected from an 
alpha-adrenergic blocker, a phosphodiesterase inhibitor, a PGE prostaglandin 
type, an atropinic agent, with the alpha blocl<er itself being composed of one 
part alpha 1 and one part alpha 2. 

3. The method according to claim 1 and 2,wherein the method of treating is 
by intracavernous injection, topical, transdermal, or intraurethral administration 
of the milrinone. 

4. The use of milrinone in the manufacture of a medicament for the 
treatment of sexual dysfunction comprising an effective amount of milrinone and 
a pharmaceutically acceptable carrier or diluent. 

5. The use according to claim 4 which further comprises one or more 
additional therapeutic agents which either facilitate, potentiate or are 
erectogenic. 

6. The use according to claim 3 wherein the additional agents comprise 
one or more agents selected from the group comprising an alpha-adrenergic 
blocker, a phosphodiesterase inhibitor, a PGE prostaglandin type E, an atropinic 
agent, with the alpha blocker itself being composed of one part alpha 1 and one 
part alpha 2. 



wo 99/22731 PCT/AU9«/0090fi 

7. The use according to claim 6 wherein the composition is formulated so as 
to be administered by intracavernous injection, topically, transdermally, or 
intraureth rally. 

8. The use according to claims 4 to 7 wherein the composition further 
comprises a penetration-enhancing agent. 

9. A composition for use in the treatment of sexual dysfunction, comprising 
an effective amount of milrinone, a pharmaceutically acceptable carrier or 
diluent, and one or more agents selected from the group comprising an alpha- 
adrenergic blocker, a phosphodiesterase inhibitor, a PGE prostaglandin type E, 
an atropinic agent, with the alpha blocker itself being composed of one part 
alpha 1 and one part alpha 2. 
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